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A 71-year-old woman had an abdominal aortic disruption as a belted passenger in a 
motor  vehicle accident. The diagnosis was unexpected, and the patient died during 
surgery. There have been 54 patients operated with this diagnosis ince 1953; our patient 
was the fifty-fifth. This is an unusual injury, because the aorta is well protected in this 
position. Thoracic aortic injuries are much more common (20 times) than abdominal 
injuries. The causes are motor  vehicle accidents, blows to the abdomen, explosions, and 
falls. Obstruct ing lesions such as thrombosis and intimal dissection are the more common 
presentation. False aneurysms occur occasionally. Free rupture has a very high and 
immediate mortal ity rate, and few patients arrive at the hospital alive. Diagnosis can be 
clinical, based on distal ischemia and neurologic abnormalities, or made with Doppler 
scanning, ultrasonography, computed tomography, or a teriography. Two thirds present 
acutely and one third subsequently months or even years after the original injury. 
Treatment consists of  flap suture, thrombectomy, bypass grafting in more extensive 
injury, or extraanatomic bypass in the face of  severe contamination. Recently, endolumi- 
nal stenting has successfully been used, avoiding an abdominal operation completely. 
(J Vasc Surg 1997;25:931-5.) 
Since Vesalius descr ibed blunt abdominal  aortic 
rupture in 1557, this rare injury has carried a very 
high mortal i ty rate if not  d iagnosed and treated 
quickly. Because of  early fatality, fewer than 60 oper- 
ations for this condit ion have been reported in the 
English l iterature since 1950, although postmortem 
pathologic fol low-up accounts include many more. A 
recent case in which blunt aortic transection was not  
diagnosed and treated initially led us to examine this 
injury and review the experience o f  others. 
CASE REPORT 
A 71-year-old woman of average build was involved in 
a motor vehicle accident as a seatbelted passenger wearing 
a lap-type belt. A bruise caused bythe belt was noted across 
her lower abdomen. She had a fractured pelvis on the right 
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with severe injury to the iliac bone and disruption of the 
iliac crest (demonstrated bypelvic x-ray examination). She 
was hemodynamically unstable in the field, requiring more 
than a liter of crystalloid to increase her systolic blood 
pressure to 100 mm Hg. Her abdomen was tender on 
initial examination with evidence of peritoneal irritation. 
Neurologic examination was normal, and istal pulses in- 
cluding femorals were present and equal bilaterally. After 
resuscitation was performed, a transient bout of hypoten- 
sion and a falling hematocrit level prompted immediate 
operation without additional diagnostic evaluation (spinal 
x-ray evaluation was not performed). Paramedic resuscka- 
tion had been started 15 minutes after the accident. She 
arrived at the emergency department 35 minutes after the 
accident, and she was taken to surgery 20 minutes at}er 
arriving at the emergency department. 
At celiotomy she had extensive abdominal wall bruis- 
ing and a large pelvic hematoma tracking up the retroperi- 
toneum bilaterally into the paracolic gutters and extending 
to above the transverse mesocolon. Only retroperitoneal 
staining with blood was present centrally. Complete 
transection of the duodeno-jejunal junction, several small 
bowel lacerations, and a partially transected transverse co- 
lon with abdominal contamination were found. The lateral 
retroperitoneal hematomas were initially nonexpanding 
and were thought o be entirely due to the pelvic fracture, 
and the decision was made not to explore them. During 
repair of the bowel injuries a central hematoma developed 
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Fig. 1. Abdominal 
Table I. Abdominal injury caused by blunt 
abdominal trauma 
Cause Numbers 
Motor vehicle/road traffic accident 
Belted 
Nonbelted 
Crush injuries including mining accidents, 
falls, and explosions. 
Surfboard, wire f nce, and other 
Assault and child abuse 
Sports and horse riding injury 
Bicycle steering bar accident 
36 
13 
23 
8 
This table was compiled from references 1, 2, 4, 5, 7-10, 12, 14, 
19, 20. 
over the infrarenal aorta as the blood pressure dropped. 
Proximal aortic control at the hiatus was obtained immedi- 
ately. The patient had a dysrhythmia and a cardiac arrest 
from which she could not be resuscitated. 
At postmortem examination a complete circumferen- 
tial disruption of the calcific intima and media of the aorta 
were present. More than 1 cm separation was seen between 
the ends of the injured aorta just above the lilac bifurca- 
tion. Adventitia only kept the two aortic segments to- 
gether, and this was torn posteriorly at a lumbar branch 
when the catastrophic hemorrhage occurred (Fig. 1). An 
L,2 spinal fracture was present at postmortem examina- 
tion. Compression by the seatbelt on the diseased distal 
aorta overlying an anteriorly protuberant sacral promom 
tory was believed to have caused the near complete transec- 
tion during impact. 
aortic disruption. 
D ISCUSSION 
Since 1953 there have been 54 patients operated 
with this condition, our patient being the fifty-fifth. 
Blunt aortic injury is caused by direct and indirect 
force. Direct force can damage the aorta by violent 
compression against he spine or can be associated 
with a spinal fracture. ~Indirect force operates by 
compression of the adjacent organs building up a 
pressure of 1000 mm Hg or higher in the aorta, 
leading to rupture? The nature of  the accident and 
the physique of  the victim are additional factors de- 
termining whether aortic damage will occur. Our 
patient was of average build. Atheroma predisposes 
to disruption. Such an injury of  the abdominal aorta 
after blunt trauma is rare because of its protected 
position. Furthermore, because of the high and im- 
mediate mortality of this injury, few patients reach 
the hospital. 3,4 
Hard blows to the abdomen, mining accidents, 
falls from a height, explosions, and other similar 
mishaps have been connected with abdominal aortic 
injuries (Table I). 1,~ Studies in the late 1930s and 
early 1940s reported an incidence of aortic (abdom- 
inal and thoracic) damage caused by fatal blunt 
trauma of  less than 1%. More recent studies find an 
incidence of 10% to 15%. 6 This increase is possibly 
due to faster motor vehicles, marked decrease in fatal 
head injuries because of improved motor vehicle de- 
sign, and the use of seatbelts. They are commonly 
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associated with high-speed motor vehicle accidents, 
particularly if a lap-type seatbelt is worn or steering 
wheel damage to the abdomen is sustained) ,7,8 Al- 
though seatbelts reduce the frequency of fatal head 
injuries, they are associated with a higher incidence 
of blunt abdominal aortic injury and a high incidence 
of associated intraabdominal injuries. The lap-type 
seatbelts particularly can lead to thoracic/abdominal 
aortic trauma. In a postmortem study of  accident 
victims Feczko et al. 6 found that 6% of aortic injuries 
occurred in the abdomen and 94% in the chest. 
Approximately 70% occur in men (average age 37.5 
years), and 30% occur in women (mean age 46 
years). The youngest survivor was a B-year-old kicked 
in the abdomen by his father. 8 Blunt aortic injuries 
are caused by motor vehicles in more than 70% of 
cases. 6
Those cases that do present can show themselves 
as either an intimal injury with thrombosis, leading 
to aortic occlusion, or dissection progressing down 
one or both iliac arteries (Fig. 2), causing unilateral 
or bilateral vascular obstruction. Complete or partial 
vascular obstruction is the most common presenta- 
tion, particularly if atheroma ispresent. Intimal dam- 
age without obstruction can lead to embolization 
and occlusion of the vessels distally including the 
mesenteric, hypogastric, and lower limb vessels. Full- 
thickness disruption of  the aortic wall can cause ei- 
ther instantaneous death caused by massive bleeding, 
or it can lead to the formation of a false aneurysm 
(F ig.  3). 9-11 Bleeding into the vessel wall can lead to 
narrowing and later fibrosis with aortic stricture for- 
marion. Most injuries occur in the infrarcnal aorta at 
or below the level of the inferior mesenteric artery) 
A review of  the literature since 1953 shows that 
54 patients have been operated on for this condition. 
Most presented with complete or partial aortic occlu- 
sion or with absent/decreased (96%) distal pulses 
and extremity claudication; neurologic deficit was 
present in 70% of those that presented in acute fash- 
ion)  Less common were cases of nonocclusive inti- 
mal aortic damage leading to distal embolization 
(30%). 1 Another presentation is the formation of a 
false aneurysm, leading to dissection between tissue 
planes that may eventually end in free rupture, distal 
embolization, or clotting of the aneurysm with distal 
ischemia and loss of pulses. Nineteen (35%) false 
aneurysms caused by blunt trauma have been de- 
scribed. 9 Combinations of these presentations can 
occur. Complete aortic disruption with intraabdomi- 
hal bleeding is not unusual in fatal accidents. It is 
extremely rare for one of these unfortunate individu- 
als to reach the hospital alive. 
Fig. 2. Blunt abdominal ortic injury with dissection into 
iliac arteries. There is irregularity of right kidney and poor 
visualization of both superior and inferior mesenteric ai'ter- 
ies. This is from patient who had similar injury. 
This condition should be kept in mind when 
treating victims of motor vehicle accidents, particu- 
larly if a lap-type seatbelt was worn or if the steering 
wheel injured the driver's abdomen. A history of 
being exposed to blast et~kcts from close proximity to 
an explosion has been implicated in aortic disruption 
as well (Table I). 
The vast majority of patients present with a ten- 
der abdomen. This condition is usually due to asso- 
ciated injuries to the small and large bowel, stomach, 
liver, spleen, or pancreas. 12 An abnormal distal vascu- 
lar examination is present in most patients who 
present with an acute condition (96%). Neurologic 
abnormalities are present in a significant proportion 
(70%). 2,13,14 Spinal cord damage caused by ischemia 
(anterior spinal artery syndrome) presents as paraple- 
gia and incontinence. 1,1s,16 Ischemic peripheral neu- 
ropathy presents as distal neurol0gic loss spreading 
proximally) ,ls,16 Approximately two thirds of pa- 
tients with aortic injury present with an acute condi- 
tion; the remaining third present subsequently. 2 
Reisman and Morgan 2 analyzed the literature in 
1990 and found that the delay from injury to surgery 
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Fig. 3. False aneurysm of abdominal aorta presenting late 
after blunt injm2¢. 
in the acute cases was hours to 1 day (average 7.8 
hours) and in chronic cases from 1 day to 9 years. In 
chronic cases the incidence of diminished pulses and 
claudication is 40% and 50%. 2 Abdominal examina- 
tion may reveal a retroperitoneal mass. Most of the 
injuries in the abdominal aorta occur below the renal 
arteries. An audible bruit is present in almost half the 
patients with delayed presentation ofabdominal aor- 
tic injury. If present, it usually indicates disease. 2 
Doppler investigation of the extremity pulses can 
quantify the blood flow. Routine studies such as 
plain radiography may indicate spinal fractures. Of 
particular interest is the Chance fracture: atransverse 
fracture (usually lumbar, mostly between L1 and L3) 
with minimal compression of the vertebra but with 
longitudinal separation that occurs frequently with 
lap belt accidents. Other x-ray findings such as signs 
of hollow viscus perforation are important because 
they mandate surgery. Ultrasonography, computed 
tomography, and arteriography (Figs. 2 and 3) are 
useful to demonstrate he aortic injury and any retro- 
peritoneal hematoma37 A case of aorto-caval fistula 
was discovered on Doppler examination. ~8
If the patient is unstable and requires surgery 
immediately, an expanding central hematoma lerts 
the surgeon to the likelihood of an aortic injury. 
Exploration includes proximal and distal control be- 
fore the injury is exposed. If the hematoma involves 
the infrarenal abdominal aorta close to the renal 
arteries, then proximal aortic control is best obtained 
at the level of the hiatus or in the chest. When distal 
control is obtained, it should be away from the im- 
mediate area of injury, because dissection with in- 
complete control could lead to torrential bleeding. 
Blood must be available because these patients can 
bleed catastrophically. The repair depends on the 
nature and extent of the injury and would include 
suture of an intimal flap with thromboendarterec- 
tomy as indicated, replacement of the injured seg- 
ment with prosthetic graft (the most frequent form 
of repair), and ligation of the injured aorta with 
extraanatomic bypass (e.g., axillofemoral bypass in 
cases of severe fecal contamination from associated 
injuries). 2 Recently, endovascular stenting has been 
performed successfully, avoiding an open opera- 
tion.~9 
Neurologic abnormalities follow ischemia from 
aortic occlusion, distal embolization, and the ante- 
rior spinal artery syndrome. Blockage of the artery of 
Adamkiewicz leads to decreased anterior spinal artery 
blood flow and ischemia of the spinal cord. Ischemia 
may also cause peripheral nerve damage. It may also 
be due to spinal fracture and direct neural injury. 
The mortality rate of those reaching the hospital 
alive is between 18% and 37%. 1,2,2° Death is due to 
associated injuries, hemorrhage, mesenteric and pe- 
ripheral embolization, renal Failure, myocardial isch- 
emia, and cardiogenic shock. Peripheral emboliza- 
tion occurs in roughly a third of cases, necessitating 
intraoperative arteriography and catheter embolecto- 
my. ~ Additional morbidity is due to limb amputa- 
tions caused by ischemia, neurologic damage after 
spinal or peripheral nerve ischemia, and direct injury. 
Aortic transection without any external signs (as 
occurred in our patient) is extremely rare, whereas a
fractured pelvis with retroperitoneal staining is com- 
mon in patients with trauma, and many patients at 
operation will have the identical findings without 
aortic injury. If a strong suspicion exists about aortic 
injury, cross-clamping and retroperitoneal explora- 
tion are indicated. If the hematoma is clearly due to a 
fractured pelvis, exploration is usually not per- 
formed. 2~ Recently, intraoperative ultrasonography 
has become auseful way to diagnose intraabdominal 
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disease. Expertise is also being developed in intralu- 
minal ultrasonography that may become a useful 
modality in major vessel injury in the future. 
CONCLUSION 
Abdominal aortic disruption is a rare injury. Pre- 
vention by strict law enforcement of sobriety and 
traffic laws, the use of three-point safcty belts, and air 
bags may decrease the incidence of these injuries. A 
high index of suspicion in every patient in whom it 
might have occurred is the best way to avoid missing 
these injuries. They should be examined for vascular 
or neurologic deficit, followed by imaging studies. 
These include ultrasonography, computed tomogra- 
phy, and artcriography that can be performed in 
stable patients. In unstable patients laparotomy 
should be performed with active exclusion of this 
condition in every case. In minor injuries repair and 
thrombectomy is performed, whereas replacement 
by grafts is required in more extensive disruptions. 
Gross fecal contamination will require extraanatomic 
bypass in some cases. Recently, the use ofendovascu- 
lar stenting has succesSfully been performed. Early 
diagnosis the key to successful outcome. 
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